Self protection of host cells against inadvertent injury resulting from attack by autologous complement proteins is well reported for vascular epithelium. In intestinal epithelium, the expression of C complement proteins and regulatory proteins remains currently poorly reported. This study looked at the distribution of C complement proteins and regulatory decay accelerating factor (DAF) in four cultured human intestinal cell lines of embryogenic or colon cancer origins. C3 and C4 proteins and DAF were widely present in human colon adenocarcinoma T84, HT-29 glc-+ cells compared with human embryonic INT407 cells. In contrast, no expression of C5, C5b-9, and CR1 was seen for any of the cell lines. Taking advantage of the Caco-2 cells, which spontaneously differentiate in culture, it was seen that the C3, C4, and DAF were present in undifferentiated cells and that their expression increased as a function of the cell differentiation. These results, taken together with other reports on the presence of C complement proteins and DAF in the intestinal cells infer that the expression of regulatory C complement proteins develops in parallel with the expression of C proteins to protect these cells against the potential injury resulting from the activation of these local C proteins. Moreover, the finding that the pathogenic C1845 Escherichia coli binds to the membrane bound DAF in the cultured human intestinal cells synthetising locally C proteins and regulatory C proteins supports the hypothesis that E coli could promote inflammatory disorders by blocking local regulatory protein function. (Gut 1996; 38: 248-253) 
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It has been well reported that the activation of the complement system with and without the loss of the complement regulatory proteins would augment inflammation by allowing host complement to damage host cells. Human cells are protected from homologous C attack by expressing C regulatory proteins. In particular, decay accelerating factor (DAF -CD55), a glycosylphosphatidylinositol anchored glycoprotein (GPI) present on epithelial cells lining the vascular compartment, protects these cells from potential injury arising from attacks by autologous complement proteins by regulating the activity of both the classic and alternative complement pathways C3 and C5 94 mCi/mmol; 100 ,uCi/10 ml tube) with cultured cells, was performed as previously described.6
Briefly, the cell monolayers were washed twice with PBS. Radiolabelled E coli were suspended in the culture medium without antibiotic, and a total of 1 ml (108 A4C-labelled cells/ml) of this suspension was added to each well of the Observation by scanning electron microscopy of the cell surface showed no brush border, which is the principal morphological characteristic of differentiated intestinal cells. These cells exhibit an absence of expression of differentiation marker DPP IV (Fig 1) , SI, and ApN, whereas expression of CEA was seen (Table I (Fig 2) . Staining of DPP IV and CEA in T84 cells showed a high level of expression of these proteins, and the mosaic pattern showed variable intensities in expression among the cells (Fig 2) . In contrast, ApN was sparsely expressed, whereas SI was not expressed at all. DAF was intensely expressed in a mosaic pattern, whereas the C3 and C4 complement proteins were highly expressed in a diffuse pattern with randomly distributed pronounced patches. No C5, C5b-9, and CR1 expression occurred in T84 cells.
The HT-29 glc-/+ cell subpopulation14 expressed structural and functional differentiation characteristics similar to those of the mature enterocyte of the small intestine.10-12 Scanning electron microscopy of the glc-l+ cells show the presence of tall and regular microvilli uniformly distributed and forming a dense and well organised brush border, which carpets the apical surface (Fig  3) . These cells widely expressed the DPP IV and CEA, expressed little ApN, and lacked SI, the last because in these cells the SI expression is inhibited by the presence of glucose in the culture medium. 1' The C3 complement protein and the DAF were intensely expressed by HT-29 glc-l+ cells. In contrast, a low expression of C4 protein was evident. As for T84 cells, no C5, C5b-9, and CR1 positive immunoreactivity was detected.
As summarised in Table I, unpermeabilised cells (magnifications x 40) . Note the high expression of DPP IV in a mosaic pattern. C3 and DAF were expressed diffusely and in intense patches, whereas C4 was expressed at a low level.
Expression of C3 complement protein and DAF as a function of the intestinal cell differentiation In the intestine a rapid epithelial cell renewal occurs and the cells differentiate along the crypt-villus axis.11 12 To approach in vitro the dynamic situation of the intestine, we took advantage of the Caco-2 cells, which spontaneously differentiate in culture.'3 Time course of appearance of C3 and DAF was determined in Caco-2 cells as a function of the days in culture together with the differentiation marker SI (Fig  4) . The proportion of SI positive cells increased progressively with the age of the culture, consistent with the well reported growth related expression of intestinal brush border hydrolases." The C3 complement protein and DAF were expressed by Caco-2 cells perpetually in culture in a diffuse pattern. When examined in relation to the time course of differentiation, we found that the level of expression of C3 complement protein and DAF increased in parallel with differentiation. The same result was obtained for the C4 protein (not shown). As for HT-29 glc-/+ cells and T84 cells, no C5, C5b-9, and CR1 positive immunoreactivity was detected in Caco-2 cells at any period of culture.
DAF acts as receptorfor the diarrhoeagenic C1845 E coli in cultured human intestinal cells
The diarrhoeagenic C 1845 E coli bearing the fimbrial F1845 adhesin binds equally to the undifferentiated INT407, the poorly differentiated T84, and the fully differentiated Caco-2 cells (Table II) expressing different degrees of cell differentiation, synthetise the C3 and C4 complement proteins and the regulatory DAF. There were some differences, however, in the pattern of expression and staining intensity among the four cell lines. Indeed, the presence of DAF, C3, and C4 proteins was especially noticeable in cases of carcinoma cells, whereas it was lower in embryonic undifferentiated intestinal cells. In contrast, all these cells did not express the C5 and C5b-9 complement proteins and the CR1 receptor. As the cells lining the vascular compartment' and extravascular cells,2' 22 24 the intestinal cells develop a C complement regulatory system. It was noticed that the expression of C complement proteins in the colon adenocarcinoma cells was somewhat different from that seen in thyroid cancer cells, which expressed C5b-9 and CR1 together with C3d, S-protein, DAF, MCP, CR2, and protectin. 24 We report that C3 and C4 expression increases as a function of the cell differentiation. It was particularly interesting to note that the expression of the regulatory DAF increases in parallel. As the Caco-2 cells mimics in vitro the differentiation of the enterocytes during their migration along the crypt-villus axis,11 12 this suggests that the intestinal cells in the tips of the villi could be more protected against inadvertent C complement damage than the cells at the base of the crypt.
Our results are also of interest with regard to intestinal microbial pathogenesis. Indeed, several findings suggest that microbial infections could be an inducing factor of inflammatory bowel disease. For example, this hypothesis is supported by the finding of an association of viruses, such as the Epstein-Barr virus interacting with a membrane cofactor regulating the complement activity, with acute episodes of exacerbations of chronic inflammatory bowel disease.34 Moreover 9 postulated that interaction of these pathogenic E coli with the cell membrane associated DAF could lead to an immunopathological lesion in the target cells. Our results are consistent with this hypothesis. Indeed, we show that E coli harbouring the fimbrial F1845 adhesin interacts in part with the membrane bound DAF to colonise the apical surface of undifferentiated, poorly differentiated, and fully differentiated human cultured intestinal cells in which C components were expressed. In consequence, it is possible that the colonisation of the intestine by this pathogenic E coli could promote inflammation of mucosa through a local C system, resulting from the blockage of the regulatory function of DAF by adhesin-DAF interaction.
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